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1 Abstract 
The Oasys LS-DYNA Environment is a key part of many LS-DYNA workflows, used to ensure quality 
models and results. 

The introduction of virtual testing crashworthiness (VTC) protocols is changing how CAE teams create 
and process LS-DYNA crash models and poses several challenges for CAE workflows. Good correlation 
is moving from beneficial to mandatory, and we can no longer rely on conservative assumptions. The 
format and quality of outputs is increasingly important to meet the requirements of regulatory bodies. 
CAE teams will need to work more with physical test data, and safety teams will need to work more with 
simulation data – how do we improve collaboration and processing? How can we manage large amounts 
of data for virtual testing? 

At Oasys Ltd., we are working on software solutions to support the upcoming virtual testing protocols. 
The Oasys LS-DYNA Environment contains a set of integrated and complementary Workflow tools to 
provide a comprehensive solution for CAE and vehicle safety teams as they face the new challenges of 
virtual testing protocols. These include: 

- VTC Quality Criteria tools for automated monitoring of LS-DYNA model quality in accordance with
Euro NCAP and C-NCAP protocols

- Automotive Assessments tool for automatic mapping of LS-DYNA model entities to sensor
channels, managed for vehicle programs via workflow user data

- SimVT: a powerful tool for correlating any combination of LS-DYNA, ISO-MME or CSV data
according to virtual testing protocol requirements

- A workflow tool to convert LS-DYNA data to the ISO-MME format required by Euro NCAP
- Assisted camera-positioning and automated export of the video files required by the Euro NCAP

and C-NCAP protocols

This paper will demonstrate the functionality of these tools, and how they address the challenges faced 
by CAE teams designing vehicles to meet virtual testing protocol requirements.  

2 Introduction 
Historically, vehicle crashworthiness regulations and New Car Assessment Program (NCAP) safety 
ratings have been based on physical testing alone. This is changing with the advent of virtual testing 
protocols. Virtual testing protocols aim to improve overall vehicle safety by testing the sensitivity of 
vehicle designs to a wider range of conditions, while minimizing the cost of physical testing [1][2]. 

In virtual testing, a simulation model is validated against a physical test and then – if the validation is 
deemed acceptable – variations of the test are rated based on simulation results called “virtual 
loadcases”. Initially, these virtual loadcases will consider variations in impact angle or occupant seating 
position. In time, they will accommodate the introduction of human body models to augment the 
traditional use of anthropomorphic test devices (ATDs) [1][2]. Virtual loadcases aim to improve the safety 
of vehicles in a greater number of representative real-world scenarios, and for a more diverse range of 
human anthropometries. 

Virtual testing promises significant improvements in vehicle safety, but it also represents a new paradigm 
for the vehicle safety industry and especially for LS-DYNA users. Previously, computer-aided 
engineering (CAE) teams used LS-DYNA to predict the behavior of vehicle designs in preparation for 
the physical crash test assessment. With virtual testing, LS-DYNA simulation is part of the actual 
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assessment. For LS-DYNA users, this is like switching from doing homework to prepare for an exam, to 
being in the exam hall doing the final exam: the stakes are higher, and the consequences greater. 
 
The Oasys LS-DYNA Environment is a key part of the overall CAE workflow for many LS-DYNA users, 
widely used to ensure quality models and results [3]. This paper presents the authors’ method of 
reviewing the requirements of virtual testing protocols and identifying the various challenges they 
present. The Oasys LS-DYNA Environment software solutions developed in response to these 
challenges are then described. 
 

3 Method 
A review was conducted into the requirements of the virtual testing protocols published to date [4][5], in 
conjunction with insights and priorities gathered from interviews and discussions with many close 
industry partners. From this review, a set of new challenges was identified for the CAE and vehicle 
safety departments of original equipment manufacturers (OEMs) and their suppliers. Solutions to 
address these challenges were then developed for the Oasys LS-DYNA Environment software. 
 

3.1 Protocol Requirements 
Although there are differences between the requirements of the various regulatory and NCAP protocols, 
the virtual testing protocols published to date [4][5] share some common requirements that can be 
grouped into the following categories: 
 

3.1.1 Quality 

In order to provide a meaningful basis for validation against physical test data, LS-DYNA simulation 
models must meet a set of quality criteria, including limits imposed on hourglass energy, mass scaling, 
stability of initial conditions, and termination time. 
 

3.1.2 Correlation 

The main method of validation is an objective comparison of time-history signals from various sensors 
placed on the ATDs and vehicle structures in the physical test, and their corresponding entities in the 
LS-DYNA model. For both the Euro NCAP and C-NCAP protocols [4][5], this assessment of “correlation” 
must be completed according to ISO/TS 18571:2024 [6]. 
 

3.1.3 Injury Assessment 

Vehicle safety protocols specify injury assessment criteria, typically in the form of limits or scores 
assigned to the force, deformation, and acceleration signals recorded by the ATDs. In virtual testing 
protocols, these metrics are compared between simulation and physical data as part of the validation 
requirement. 
 
In the Euro NCAP protocol, Validation Criterion 2 (VC2) imposes an acceptability limit on the differences 
𝑑𝑑𝐴𝐴𝐴𝐴 between the ratios of the injury metrics and their limits when compared between simulation and 
physical test: 
 
Validation Criterion 2 (Assessment Criteria): 𝑑𝑑𝐴𝐴𝐴𝐴 < 30% 
 
The C-NCAP protocol specifies a correction factor 𝐴𝐴 based on the ratios of the injury metrics and their 
limits, and applies it to the overall protocol score calculation: 
 

Overall score =
(𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠)𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐,𝑝𝑝ℎ𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 + ∑ �𝐴𝐴 ∗ (𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠)𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡,𝑖𝑖�7

𝑖𝑖

8
 

 

3.1.4 Data Submission 

In order to ensure integrity of the assessment, simulation results are required to be submitted to the 
testing authority in advance of the physical tests. Euro NCAP requires the submission of results data in 
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ISO-MME format [7], whereas C-NCAP is less specific, and indicates that LS-DYNA binout files are also 
acceptable.   
 
Both virtual testing protocols also require the submission of videos showing animations of the 
simulations viewed from a specified set of camera angles. 
 

3.2 Industry Challenges 
The protocol requirements described in section 3.1 present significant new challenges for OEMs and 
their suppliers: 
 

3.2.1 Good correlation has become mandatory 

Good correlation between LS-DYNA models and physical tests has always been beneficial in the vehicle 
design process. However, before the advent of virtual testing, CAE teams could rely on making 
conservative assumptions in their LS-DYNA models. Previously, engineering for redundancy was a 
workable strategy. But now, it is no longer acceptable if the physical test performs better than predicted. 
It must perform exactly as predicted – or within the protocol limits. 
 
CAE and vehicle safety teams need new correlation tools to perform rapid and accurate correlation 
analysis, with the ability to analyze and investigate causes of poor correlation. 
 

3.2.2 Collaboration between CAE and Vehicle Safety teams 

OEM departments set targets for many different vehicle attributes, including design, performance, 
handling, manufacturing, safety, and cost. Vehicle safety teams are the main stakeholders for the vehicle 
safety attributes. They work with test houses to perform the physical tests required by protocols and 
regulations, and they work with CAE teams to ensure that the safety targets will be achieved. With the 
advent of virtual testing, CAE teams will need to work more with physical testing data, and vehicle safety 
teams will need to work more with simulation data. They will also be working with many more metrics 
than previously. New tools are needed to aid this increased communication and collaboration. 
 

3.2.3 Quantity of LS-DYNA analysis 

The virtual testing protocols specify a larger number of loadcases to be analyzed, resulting in a 
significant increase in the volume of data to be managed. Virtual testing software solutions should be 
designed to facilitate this increased volume of data processing and storage. 
 

3.2.4 Format and quality of data 

The protocol requirements place increased responsibilities on CAE and vehicle safety teams to ensure 
that the quality of their LS-DYNA models is sufficient and that the format of the data submitted is correct. 
Tools are needed to aid model quality checking and reformatting so that data submission is successful. 
 

4 Solutions 
Virtual testing solutions were developed for the Oasys LS-DYNA Environment software. The Oasys LS-
DYNA Environment is a key part of the overall CAE workflow for many LS-DYNA users, widely used to 
ensure quality models and results. 
 
The Oasys LS-DYNA Environment now contains a set of integrated and complementary Virtual Testing 
tools [8] to provide a comprehensive solution for CAE teams as they face the new challenges of virtual 
testing protocols: 
 
1. Automotive Assessments 
2. LS-DYNA to ISO-MME 
3. SimVT 
4. VTC Quality Criteria 
5. VTC Videos 
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The Oasys LS-DYNA Environment supports the published Euro NCAP and C-NCAP virtual far side 
impact protocols, and the solutions have been developed in a way that will facilitate support for the 
various other protocols due to be published in the coming years. The following sections describe the 
solutions that were developed for each of the protocol requirements and explain how they address the 
challenges identified. 
 

4.1 Workflows 
Many LS-DYNA pre- and post-processors offer a range of tools that can be used to configure and 
interrogate LS-DYNA models. However: 
 
- The basic tools are not always customized for LS-DYNA, or for specific loadcases 
- Many manual steps may need to be performed to process results, which can be time-consuming 

and prone to error 
- Scripting APIs can be used to create tools to automate tasks, but this requires time, resource and 

knowledge, which is not always available 
 
For these reasons, the Oasys LS-DYNA Environment virtual testing solutions were developed within the 
existing Workflows framework [9]. Workflows is a powerful framework that provides Oasys LS-DYNA 
Environment users with customized tools that work seamlessly from pre-processing through to post-
processing, providing results quickly and reliably. While building LS-DYNA models in the pre-processor, 
Oasys PRIMER, Workflows enables CAE teams to tag models with “user data” which is leveraged in 
the post-processors: Oasys D3PLOT, Oasys T/HIS and Oasys REPORTER to surface relevant results 
and insights. 
 

4.1.1 Workflow User Data 

Workflow user data can be saved to LS-DYNA keyword files (below the *END keyword) or as separate 
JavaScript Object Notation (JSON) files. Saving to the keyword files has the benefit that the user data 
is linked directly to the model. Alternatively, the Oasys LS-DYNA Environment will automatically locate 
relevant user data in JSON files located in the same directory as the LS-DYNA model, or in parent 
directories. This option is particularly powerful, because it only requires Oasys LS-DYNA Environment 
users to save user data once, and then those data can be reused throughout a vehicle design program, 
for multiple LS-DYNA models and loadcase variants. 
 

 
Fig.1: An example CAE team analysis file directory structure in which user data stored in a nominated 

“workflow_user_data_directory” is automatically located by models in child or grandchild 
directories (or great-grandchild directories, etc.) 
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Given the large quantity of LS-DYNA analysis required for virtual testing, it is essential to have a 
convenient system for managing user data at scale. Accordingly, Oasys LS-DYNA Environment users 
are given flexibility and control over Workflow user data management. Application preferences provide 
control over the number of upwards directories that will be searched for user data files, and flexibility is 
permitted in the name of the directory used to store user data. In this way, CAE teams can incorporate 
user data seamlessly into their LS-DYNA analysis storage without contravening their organization’s 
simulation data management rules or requirements.  
 

4.1.2 Automotive Assessments 

To provide greater flexibility, the individual protocol requirements are separated into distinct workflow 
tools. However, they all share some common parameters, which are defined in the Automotive 
Assessments workflow tool. For LS-DYNA users, this is the starting point for virtual testing: 
 
1. In the Automotive Assessments tool, select the crash test of interest 
2. Confirm the occupant and structures metadata 
3. Save as user data 
 
Thereafter, the other Workflow tools automatically adopt this user data, saving the need for it to be 
redefined repeatedly. 
 

 
Fig.2: The Automotive Assessments workflow viewed in Oasys PRIMER, showing LS-DYNA model 

entities mapped automatically to occupant parameters 

 

4.2 Quality 
In the Oasys LS-DYNA Environment, the Euro NCAP and C-NCAP VTC Quality Criteria workflow tools 
enable CAE teams to perform the quality checks outlined in Section 6.1 of the Euro NCAP protocol [4] 
and Section H.1.1(f) of the C-NCAP protocol [5]. 
 
In Oasys PRIMER, the VTC Quality Criteria workflows automatically collect data saved previously in the 
Automotive Assessments workflow to identify the relevant LS-DYNA model entities, including lists of 
*PART keywords for the seat and the ATD, as well as *NODE keywords to define the locations of the B-
pillar, H-point and ATD head sensors. Once saved as user data for their vehicle program, CAE teams 
can generate a VTC Quality Criteria report at the end of each LS-DYNA job using the automation 
application Oasys REPORTER.  
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Fig.3: Summary page of the Euro NCAP VTC Quality Criteria report generated by Oasys REPORTER 

 
As well as a summary page showing the overall VTC Quality Criteria results, the report contains graphs 
for each of the quality criteria, with colored datums to indicate clearly whether individual quality criteria 
have been met. LS-DYNA users can also open post-processor Oasys T/HIS to view the VTC Quality 
Criteria results in an interactive session for more detailed inspection and investigation. 
 
The VTC Quality Criteria workflow tools in the Oasys LS-DYNA Environment provide a simple and 
effective method for ensuring that LS-DYNA model quality meets specified criteria, saving CAE teams 
time in their virtual testing analysis work. 
 

 
Fig.4: Euro NCAP VTC Quality Criteria workflow in Oasys T/HIS showing graphs of processed LS-

DYNA results data. 
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4.3 Correlation with SimVT 
A key requirement of virtual testing protocols is to prove that the LS-DYNA model is representative of 
reality. To achieve this, OEMs face the challenge of correlating many LS-DYNA output channels (such 
as head accelerations) with the corresponding physical test data.  
 
The Oasys LS-DYNA Environment solution for correlation analysis is SimVT. The SimVT workflow is so 
named because makes it easy for users to perform the required simulation versus test correlations as 
specified in Virtual Testing protocols. SimVT empowers users to perform many correlations with just a 
few clicks. 
 
SimVT solves the challenge of achieving good correlation between LS-DYNA simulation and physical 
test. With SimVT, Oasys LS-DYNA Environment users can view reports of correlation results with ease, 
using the time-saving templates preconfigured for each protocol. By using SimVT’s options to process 
time-history data stored in a range of formats, both CAE and vehicle safety teams can use SimVT to 
interrogate correlation results in detail, and work together to identify any changes needed to ensure 
targets are achieved. 
 
The following sections describe the features of SimVT that empower Oasys LS-DYNA Environment 
users to meet the challenges of virtual testing correlation analysis. 
 

4.3.1 Correlation Setup 

The SimVT workflow is run in the post-processor Oasys T/HIS and opens with the SimVT Correlation 
Setup window which is used to: 
 
- Import additional data sources 
- Select the reference data source (typically physical test data) 
- Select one or more simulation data sources to correlate against the reference data 
- Configure SimVT for a selected virtual testing protocol 
- Configure the correlation method and evaluation intervals 
- Apply channel matching rules 
- Select the channels to correlate 
 
Channel data from multiple sources such as ISO-MME, CSV and LS-DYNA models are supported, 
making the tool versatile and flexible. SimVT can be used to compare any combination of simulation-
versus-simulation, simulation-versus-test, or test-versus-test data, enabling both CAE and vehicle safety 
teams to interrogate their data sources and work together to achieve correlation targets. 
 
For LS-DYNA models with user data saved previously via the Automotive Assessments workflow in 
Oasys PRIMER, the LS-DYNA model entities are automatically mapped to corresponding ISO-MME 
channel codes, which removes the need for users to do this manually, saving considerable time and 
effort.  
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Fig.5: SimVT workflow in Oasys T/HIS showing matching and missing channels from LS-DYNA model 

(M1) and ISO-MME test data (T1) for the Euro NCAP Virtual Far Side v1.0 protocol, using 
custom channel matching rules to treat “0” and “P” filter class codes as equivalent and to ignore 
the ISO-MME position code. 

 

4.3.2 SimVT for Virtual Testing 

SimVT can be configured to meet the requirements specific to different virtual testing protocols. Figure 
6 shows the configurations that apply when the “Euro NCAP Virtual Far Side v1.0” protocol option is 
selected. 
 

 
Fig.6: Information window explaining configurations that apply when the “Euro NCAP Virtual Far Side 

v1.0” protocol option is selected 

The protocol options are provided to make it easy to use SimVT for virtual testing without having to 
worry about checking the protocol requirements as they are all taken care of automatically. This saves 
lots of time by removing the burden of interpreting the protocol and reducing associated mis-
interpretation errors. 
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By selecting a protocol, SimVT ensures that the relevant channels are correlated correctly and that they 
are pre-processed by regularizing and filtering them according to that protocol’s requirements. SimVT 
users can select the “Protocol channels” option to ensure that only channels specific to the protocol are 
listed, checked and processed. Flexibility is also provided to process additional channels of interest. 
 
To meet protocol requirements, some of the channels which are correlated are derived from other 
channels. SimVT automatically processes any such derived channels provided that the input channels 
exist. For example, the Euro NCAP protocol [4] specifies that the rib compression curves are derived 
from the elongation and rotation curves according to the equations in TB 021 [10] before being 
correlated. SimVT automatically derives the rib compression curves. Similarly, the C-NCAP protocol [5] 
specifies that the head offset Y and Z components should be correlated and SimVT automatically 
derives the head offset curves from the head and b-pillar acceleration and angular velocity curves when 
the C-NCAP protocol option is selected. 
 
After correlating the protocol channels, the correlation results for sensors are automatically weighted 
and scored according to the protocol requirements (e.g. Validation Criterion 1 (VC1) “ISO Scores” in 
section 6.3.5 of the Euro NCAP protocol [4], and “correlation fitting results” in sections H.1.2.1.3 and 
H.1.2.2.2 of the C-NCAP protocol [5]). In the SimVT Correlation Table (Fig.7:), sensors which pass the 
criteria appear with their scores in green, but if they fail to meet the criteria, they will appear in red which 
makes it easy to identify the channels which correlate poorly. 
 

4.3.3 Correlation Table – ratings and scores 

Once the correlation settings and channels have been selected, the correlation can be performed, and 
the results are presented in the SimVT Correlation Table. 
 

 
Fig.7: SimVT Correlation Table showing mandatory and monitored weighted sensor scores and with 

the ratings columns expanded to show the breakdown of individual rating scores 

 
By default, the Correlation Table shows just the weighted sensor scores, but the table can be expanded 
to show the breakdown of individual rating scores. The scores are shown in green and red to indicate 
good and poor correlation respectively. If a virtual testing protocol has been selected, then the ISO 
Scores for the monitored channels are shown in pale red or green, whereas the mandatory channels 
are shown in bold colors to aid rapid interpretation. 
 
By toggling their entries in the table, the correlation graphs can be plotted individually or in groups based 
on their location or object channel codes (Fig.8:). 
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Fig.8: SimVT in Oasys T/HIS: the head and thoracic spine channels are selected in the Correlation 

Table and the corresponding corridor graphs are plotted 

 

4.3.4 Correlation Table – corrective operations 

When inspecting some of the correlation graphs, it may become apparent that the simulation and 
reference curves have adopted a different sign convention or unit system and hence they need to be 
corrected. SimVT makes it easy to apply such corrective operations to multiple channels at once by 
expanding the Operations menu to reveal a set of operations fields. Operations can be used to scale 
and offset the X and Y axes as well as to apply additional filtering. 
 

 
Fig.9: Applying corrective operations to invert the y-axis for all selected reference curves at once 

 

4.3.5 Graph options and plotting controls 

By default, SimVT displays only the corridor correlation graphs, since they are typically easier to interpret 
and provide more value in indicating where the simulation deviates from the reference channels. 
However, for added flexibility, SimVT provides the option to show the cross-correlation graphs, as well 
as control over visibility of the graph’s legend and scoring information. The graph layout can also be 
configured to aid quicker side-by-side comparison. The graph tree can be used to highlight a graph, 
helping to locate and quickly inspect results of interest (Fig.10:). 
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Fig.10: Corridor and cross-correlation graphs generated by SimVT, with scoring information visible in 

each graph legend. The thoracic spine Y acceleration cross-correlation graph has been 
highlighted by selecting it from the graph tree. 

 

4.3.6 Exporting results and settings 

The correlation results can be exported to a CSV file for further processing and record-keeping. 
 
CAE and vehicle safety teams will need to perform large quantities of correlation analysis during virtual 
testing. To help manage this, a SimVT settings file can be exported to save the SimVT session settings. 
The SimVT settings file can then be loaded into a new SimVT session to restore the settings and channel 
selections again. This can save a lot of time, and the settings files can be repurposed for other simulation 
and test models, as well as providing the basis for automated reporting with Oasys REPORTER. 
 

4.3.7 Automation 

The power of SimVT can be leveraged via Oasys REPORTER to automatically generate virtual testing 
reports. For example, the Euro NCAP Virtual Far Side VC1 (ISO Scores) REPORTER template 
generates a report summarizing the sensor scores for all the mandatory and monitored channels 
required by the Euro NCAP protocol [4], as well as the correlation graphs for each channel (Fig.11: and 
Fig.12:). Additionally, a SimVT settings file is generated automatically and can be loaded into SimVT in 
Oasys T/HIS to interrogate the reported results interactively.  
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Fig.11: Summary page of the Euro NCAP Validation Criterion 1 report generated by Oasys REPORTER 

showing the protocol’s mandatory and monitored sensor scores 

 
 

Fig.12: Example pages from the Euro NCAP Validation Criterion 1 report showing the head excursion 
check and correlation graphs generated by Oasys REPORTER 

 

4.4 Injury Assessment 
As with conventional occupant safety protocols, the injury criteria for different occupant body regions 
can be assessed using the Automotive Assessments workflow in the Oasys LS-DYNA Environment. In 
addition, these metrics need to be compared between simulation and physical data as part of the 
validation requirements described in section 3.1.3. 
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In the post-processor Oasys T/HIS, physical test data can be imported in ISO-MME or CSV format and 
used as the reference for the validation calculation. The ratios of injury metrics to their limits can be 
inspected along with graphs for detailed investigation. The calculation process can be automated with 
Oasys REPORTER, which produces a summary of the overall score, a clear indication of whether the 
validation criterion has been met, along with a visualization of the head excursion, a key metric for far 
side impact tests. 
 

 
Fig.13: Summary page of the Euro NCAP Validation Criterion 2 report generated by Oasys REPORTER 

 

4.5 Data Submission 
Two solutions were developed specifically to meet the data submission requirements of the virtual 
testing protocols: 
 

4.5.1 LS-DYNA to ISO-MME 

In the Oasys LS-DYNA Environment, an “LS-DYNA to ISO-MME” workflow tool was developed to help 
CAE and vehicle safety teams convert LS-DYNA results into the ISO-MME format [7] specified in the 
Euro NCAP protocol [4]. It can also be used to convert relevant LS-DYNA outputs to ISO-MME for other 
protocols, such as C-NCAP, so that CAE teams can store all their virtual testing data in a consistent 
format. 
 
In Oasys PRIMER, user data saved previously via the Automotive Assessments workflow removes the 
need for users to map LS-DYNA entities to ISO-MME channel codes manually, saving considerable 
time and effort. Appendix 1 Sections 1.2 and 1.3 of the Euro NCAP protocol specify mandatory header 
requirements for the multimedia exchange (MME) files and individual channel files. In Oasys PRIMER 
and Oasys T/HIS, user interfaces are provided to allow the header information to be saved as user data 
associated with the LS-DYNA model, so that it can be conveniently reused for repeated loadcases and 
reruns. In addition, Oasys PRIMER and Oasys T/HIS can scan the LS-DYNA keyword files and d3hsp 
file to populate the required solver and simulation information, including *CONTACT and model mass 
properties. 
 
CAE teams can use Oasys REPORTER to automate the LS-DYNA to ISO-MME workflow for each LS-
DYNA job. Along with the ISO-MME files, a report is generated to summarize the header information 
included in the files and to report any missing input data that prevented any individual channel files from 
being written. Oasys T/HIS can be used to perform the conversion interactively and to pinpoint and 
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resolve any omissions in the LS-DYNA model setup, to ensure that the resulting ISO-MME files contain 
all the data required, in the correct format, ready to upload to the Euro NCAP VTC server [11]. 
 
As well as providing a solution to the challenge of quality and format of data, the LS-DYNA to ISO-MME 
workflow helps CAE and vehicle safety teams to work together to manage large volumes of data in a 
consistent, mutually accessible format. By adopting ISO-MME as an interchange format, the converted 
LS-DYNA results can also be used for simulation-to-simulation correlation analysis during the vehicle 
design process, with both SimVT and Automotive Assessments workflows accepting ISO-MME files as 
the reference source for the Euro NCAP VC1 and VC2 calculations, and for the C-NCAP correlation and 
correction factor calculations. 
 

 
Fig.14: LS-DYNA to ISO-MME report generated by Oasys REPORTER to ensure correct preparation of 

ISO-MME files for submission to the Euro NCAP server 

 

4.5.2 Videos 

In the Oasys LS-DYNA Environment, the Euro NCAP and C-NCAP VTC Videos workflow tools help 
CAE teams to calculate the views and export the videos specified in Section 5.2.1 of the Euro NCAP 
protocol [4] and in Table H.8 of the C-NCAP protocol [5]. 
 
Both protocols require the submission of videos showing animations of the simulations from a specified 
set of camera angles. In Oasys PRIMER, the correct camera position, angle, and perspective for each 
view is predetermined automatically from the location of selected LS-DYNA model entities. This saves 
CAE teams significant time compared with setting up each view manually from scratch. Once the 
analysis job is complete, LS-DYNA users can refine the camera positions as required in post-processor 
Oasys D3PLOT and save them for future use. Users can also set the video start time, and end time, as 
well as a quality setting to control video file size. This saves further time by removing the need to redefine 
the views and settings each time video files need to be exported. 
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Fig.15: Oasys PRIMER uses the labelled LS-DYNA entities to predetermine the six video views required 

by the Euro NCAP protocol 

 
Once the views have been saved, the video file generation process can be automated using Oasys 
REPORTER. The videos themselves are written as MP4 files with H.264 encoding. An accompanying 
report is generated containing a summary of all the videos to aid rapid checking, as well as individual 
pages for each video to facilitate any quick edits that may be required. 
 
The VTC Videos workflows tools help CAE teams create virtual testing results files of the required format 
and quality, saving time and effort. 
 

 
Fig.16: Summary page of the C-NCAP VTC Videos report generated by Oasys REPORTER 
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5 Summary 
The Virtual Testing workflow tools in the Oasys LS-DYNA Environment provide powerful and time-saving 
solutions for CAE and vehicle safety teams, ensuring they can meet the protocol requirements of LS-
DYNA model quality, correlation assessment, injury assessment, and data submission. 
 
Using the Automotive Assessments tool, Oasys LS-DYNA Environment users can define Workflow user 
data once for a vehicle program, allowing them to manage efficiently the increased quantity of LS-DYNA 
analysis required for virtual testing. 
 
With the LS-DYNA to ISO-MME workflow, automatic mapping between LS-DYNA entities and ISO-MME 
channel codes saves time and reduces human error. Header-information-gathering and error-trapping 
features ensure the correct format and quality of data for submission, and a consistent ISO-MME format 
aids collaboration between CAE and vehicle safety teams. 
 
SimVT solves the challenge of achieving good correlation between LS-DYNA simulation and physical 
test. With SimVT, Oasys LS-DYNA Environment users can view reports of correlation results with ease, 
using the time-saving templates preconfigured for each protocol. By using SimVT’s options to process 
time-history data stored in a range of formats, both CAE and vehicle safety teams can use SimVT to 
interrogate correlation results in detail, and work together to identify any changes needed to ensure 
targets are achieved. 
 
The VTC Quality Criteria workflow tools in the Oasys LS-DYNA Environment enable CAE teams to 
monitor and address the quality of their LS-DYNA models with confidence, and the VTC Videos workflow 
tools help CAE teams create video files of the required format and quality, saving time and effort. 
 
The Oasys LS-DYNA Environment supports the published Euro NCAP and C-NCAP virtual far side 
impact protocols, and the solutions have been developed in a way that will facilitate support for the 
various other protocols due to be published in the coming years. The Oasys LS-DYNA Environment will 
continue to grow and respond to new virtual testing challenges that emerge, working with industry to 
ensure that Oasys LS-DYNA Environment solutions meet the needs of CAE and vehicle safety teams 
in the years ahead. 
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